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BCTYII
AHoTaLA

MeTor0 BUBYEHHS TUCHUILTIHU «MyIBTHUIUIEKCHI TEXHOJIOTI(» € BUBYCHHS OCHOB
e(eKTUBHOTO BHUKOPHCTaHHS 3aco0iB TEJICKOMYHIKaIliif, METOMIB Ta 3aco0iB
MYyJIbTUIUIEKCYBAaHHS Yy TEJICKOMYHIKAI[IHHUX CHUCTEMax 1 Mepexkax, OCHOBHHUX
TEXHOJIOT1M TepeaaBaHHs Ta KoMmyTalii iH(opmailii, HOBITHIX TEXHOJOTIA MaKETHOI
KOMYTallii, BU3HAYCHHS POJIi MyJIbTHILICKCYBaHHS Y TEIEKOMYHIKaIlisX.

3aBIaHHSIM JUCIUIUIIHA € (OPMYBaHHS Yy CTYACHTIB 0a30BHUX 3HAaHb METOJIB
nepeaBaHHs Ta KomyTallii iHGopmMallii Ta ii MyJbTHIUICKCYBaHHS y KaHaiaxX 3B SI3KY,
O3HAHOMJICHHS 3 HAIIPsIMaMU PO3BUTKY TEJICKOMYHIKAIIMHUX TEXHOJIOTIH.

OTpumaHi 3HAaHHA MOXYTh 3aCTOCOBYBAaTHUCH I €()EKTUBHOTO BUKOPUCTAHHS
KaHaIIB 3B 53Ky Ta iX MYJbTUIUICKCYBAHHS; JJII MPOCKTYBAaHHS TEJICKOMYHIKaIIMHUX
CUCTEM MepeIaBaHHs 3 PO3MOALIIOM KaHaJIB 3a CIIEKTPOM (4aCTOTOIO) Ta YACOM.

Knwuosi cnosea: menekomyHixayitini ma iHpopmayitiHi mepedxci, enekmpoHika,
nepeoava CueHAalie, MeaeKOMYHIKAYIUHI MeXHOI02Il, cepedosuua po3no8Ci00NCEeHHs
CUSHATIIB 8 Mepedcax 36'a3Ky, NPocPaMy6aHHsl, Mecm)6aHHs.

Abstract

The purpose of studying the discipline "Multiplex Technologies™ is to study the
basics of effective use of telecommunications, methods and means of multiplexing in
telecommunications systems and networks, basic technologies for transmitting and
switching information, the latest packet switching technologies, determining the role of
multiplexing in telecommunications.

The task of the subject is to form in students the basic knowledge of methods of
transmission and switching of information and its multiplexing in communication
channels, acquaintance with the directions of development of telecommunication
technologies.

The acquired knowledge can be used for effective use of communication channels
and their multiplexing; for designing telecommunication transmission systems with
distribution of channels by spectrum (frequency) and time.

Key words: telecommunication and information networks, electronics, signal
transmission, telecommunication technologies, signal propagation environments in
communication networks, programming, testing.
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1. Onuc HABYAJBLHOI AUCIUILIIHHA

HaitmenyBanus
MOKA3HUKIB

["airy3p 3HaHB, HAIIPSIM
MATOTOBKH, OCBITHBO-
KBaJTi(piKaLiiHUIA PIBEHD

XapakTepucTHKa HABYAIbHO1
IUCHAIUIIHA

neHHa ¢popma | 3aouHa popma
HABYAHHSA HABYAHHA

KinbkicTh kpenuTiB — 4

Monymis — 1

lMany3b 3HaHBb:
G «Imxenepis,
BHPOOHUIITBO Ta

O060B’sA3K0Ba O00B’sa3K0Ba

Pik miaroroBku:

3MICTOBUX MOJYJIB — 2 OYIiBHUIITBO, 4-i 4-i1
Cemectp
EnekrpoHHwuii aapec CrienianbHiCTb: v =
o - G5 «E : -1 | 7-1
PITH/I Ha caiiTi «EnexTpoHnika, -
YHiBepcutery €JIEKTPOHHI KOMYHIKaIlii, Jexuii
npuiIago0yayBaHHs Ta
PHIANODY YD 30 | 14
pamioTeXHiKa» : : .
] IIpakTuyHi, ceMiHapchKi
InnuBinyansHe )
HAYKOBO-TIOCIIIHE OcgiThs nporpama: - | -
3aranpHa KiabKicTh roguH — 120 15 ‘ 6
Camocriiina po06ora
75 ron. | 100 ropx.

TrxkHeBUX TOIUH

JUIst IeHHO1 (popMH HaBYaHHS:

ayJIUTOPHUX — 2
caMocCTiifHO1 poboTH — 6

OcBiTHIl piBEHb -
nepumi
(daxasaBpcbKMid)

[HnMBITyanbHI 3aBIaHHS:
He nepeadayeHo

Bun xoHTpOmIIO:
8-t cemecTp — 3aimiK

dopMa KOHTPOJIIO:
KOMOIHOBaHa




2. MeTa BUBYEHHS HABYAJILHOI JUCIMILIIHA

MeTor0 BHBYEHHS HABYAJIbHOT MUCHUILUTIHM «MyYIBTHUIUIEKCHI TEXHOJOTI» €:
(dbopMyBaHHS Y CTYJICHTIB 3arajibHOI IIJTIICHOT CHCTEMH TOHATH, CYKYIMHOCTI 3HaHb Ta
yMiHb, HEOOXITHUX [UIsI E€(PEKTUBHOTO BHUKOPUCTAHHS 3aco0iB TEIEKOMYHIKAIIii;
BHUBUYEHHSI METOJIB TMEpenaBaHHs 1 KoMmyTaii iHpopmarii Ta ii MyJIbTHILIEKCYBAHHS Y
KaHalax »3B’f3Ky; O3HAWOMJICHHA 3 HalpsAMaMH pPO3BUTKY TEIEKOMYHIKAIHHUX
TEXHOJIOT1H.

BuBuenHss HaBYalbHOT AMCHUILIIHM «MyNBTUIIIIEKCHI TEXHOJOTi» 3ale3neuye
(GhopMyBaHHS y CTYJICHTIB HACTYIMHHX KOMIIETEHTHOCTEH BIJIMOBIAHO JI0 OCBITHBO-
npodeciifHOl mporpamu:

3K8 — BMiHHS BUSABIISITH, CTABUTH Ta BUPIIITYBaTH MPOOJIEMH;

CK2 — 3patHicTh BUpINIYBAaTH CTaHAAPTHI 3aBAaHHS NMpOodeciiHOi AISUTBHOCTI Ha
OCHOBI 1H(opMalliitHOi Ta 0i10ai0rpadivyHOT KyJIbTYPH 13 3aCTOCYBaHHIM 1H()OpMAIIHHO-
KOMYHIKAI[IMHUX TEXHOJOTIH Ta 3 ypaxyBaHHSM OCHOBHHUX BHUMOT 1H(OpMaIiiHO1
Oe3IICKH;

CK3 — 3parHicTh BHKOPUCTOBYBaTH 0a30BI METOAM, CIOCOOM Ta 3aco0u
OTPUMAaHHs, NlepeAaBaHHs, 00poOKH Ta 30epiranHs 1HPpopMallii;

CK8 — TOTOBHICTH CHpHUSTH BIPOBAKEHHIO MEPCHEKTUBHUX TEXHOJOTIN 1
CTaHAApTIB.

3. IlepenymoBH AJ11 BUBUYEHHSI AUCIUILIIHA

ITepemymoBamMu it BUBYEHHS JUCHUILIIHM «MYJIBTHIUICKCHI TEXHOJOTID» €
muciuiuiiag:  «CucteMu KomyTalii Ta posnoauty iHdopMaiii»; «OcHOBU Teopil
curHaliBy; « TeleKoMyHIKaIlIiHI CHCTEMH Tepeaady.

4. OuikyBaHi pe3yJibTaTH HABYAHHS

BuBueHHs HaBYaabHO! AUCHUIUIIHU «MyJBTUILUIEKCHI TEXHOJIOTID» Tmepeadadae
(hopMyBaHHS Ta PO3BUTOK Y CTY/ICHTIB TAKUX PE3YyJIbTaTIB HABUAHHS:

[IPH6 — ApantyBatch B yMOBaX 3MIHM TEXHOJOTIH  iHGOpMAaILiitHO-
KOMYHIKaI[ITHUX MEpex;

I[TPH21 — 3abe3neuyBaTu HaAiliHy Ta SKICHY pobOoTy iHdopMaliiHo-
KOMYHIKAI[IHTHUX MEPEeXk, TEIICKOMYHIKAI[IHHUX Ta PAIIOTEXHIYHUX CHCTEM;

[TPH22 — KonTponoBath TEXHIYHUN CcTaH 1H(QOpMAIIHHO-KOMYHIKAIIIHIX
MEpeXK, TENEKOMYHIKAIIHHUX 1 PaJlOTeXHIYHUX CHUCTEM Yy Mpoleci iX TeXHIYHOi
eKCIUTyaTarlii 3 METOI BHUSBJICHHS TIOTIPIICHHS SKOCTI (DYHKITIOHYBaHHS YH BIJMOB Ta
Horo cucreMaTuy4Ha (pikcailis LUISIXOM JTOKyMEHTYBaHHS.



5. [Iporpama HaBYAJBLHOI AUCHUILTIHI

3micToBuiit Mmoay. b 1. EdekTnBHEe BUKOPHCTAHHS TeJICKOMYHIiKALIIN
Tema 1. EdekTUBHICTS BUKOPUCTAHHS 3aCO0IB TEICKOMYHIKAIIIM.

Jleknis 1. EdbekTUBHICTD BUKOPUCTaHHS 3aCO0IB TEIEKOMYHIKaIlIA. 3a0e3neueHHs
e(hEeKTHBHOTO BUKOPUCTAHHS TEICKOMYHIKAIlIMHUX MEpPEeX B 1HTEpecax CIIOKHBayiB Ta
BUKOPHCTaHHs oOMexeHuX pecypceis. [1] ¢. 5-29; [2] c. 10-17.

Tema 2. TenexoMmyHiKaliiiHI MEPEXKI.

Jleknisni 2. TenmekomyHikaiiiiHi Mepexi. TexHOJorii nepenaBaHHs Ta KOMYTallli
iHpopmarii: koMmyTarii KaHamiB, ToBimomiieHb Ta makeTiB (ATM, Frame Relay,
Ethernet, FDDI). Busnauenns ix edpexruBHocTi. [1] ¢. 30-45.

Tema 3. EdbexkTuBHICT, BUKOPUCTAHHS KaHAIIB 3B S3KY.

Jlekmis 3. MynpruiuiekcyBands  (multiplexing) — yiminbHeHHsS KaHaly Ta
nepeaayda JEKUIbKOX MOTOKIB (KaHAMIB) JaHMX 3 MEHIIOKI IMIBUAKICTIO (MPOMYCKHOIO
CIPOMOJKHICTIO) IO OJHOMY KaHaiy. Ilepemaya JaHMX MO KUTBKOX JIOTIYHUX KaHajax
3B'sI3Ky B OIHOMY (iznuHOMYy KaHam. [1] c. 46-61; [2] c. 30-33, c. 48-51.

Tema 4. baraTokaHaJIbH1 CUCTEMH TEepeIayi.

Jlekuis 4. Cucrema nepenaui. Kanai, TpaxT, iX BUAM Ta OCHOBHI XapaKTEPUCTHKHU.
[IpuHuunu OararokaHanbHOTO 3B'SI3Ky. OCHOBH TOOYJIOBM Ta (PYHKIIOHYBaHHS
TEJEKOMYHIKALIITHUX CUCTEM TepelaBaHHs 3 pO3MOAUIOM KaHAIIB 3a CIEKTPOM
(dactoToro) Ta yacoM. OCHOBHI HOPMH Ha SIKICTh TEJIECKOMYHIKAIIMHUX KaHATIB Ta

tpakTiB. [1]c. 30-42, c. 321-328.

Tema 5. MynbTUIUIEKCYBaHHS 3 1TOA17I0M 3a yactotoro (FDM).

Jlekuis 5. Texuonoris FDM (Frequency Division Multiplexing) — po3wmirienns B
MeXaxX CMYTH TMPOIMyCKaHHS KaHaly JEKIJIbKOX KaHaTiB 3 MEHIIOK MIMPUHOI.
PanmioMoBieHHss — B Mexax OJHOro KaHany (pamioedipy) po3mimieHo Oe3niy

paliokaHalliB Ha PI3HMX YacToTax (B PI3HMX 4YacTOTHHX cMmyrax). [1] c. 32-43; [2]
c. 175-252.

Tema 6. MynbTUILIEKCYBaHHS 3 101i10M 3a yacoM (TDM).

Jleknisi 6. Texuomoris TDM (Time Division Multiplexing) — xagpoBa nepemaya
nanux. [lepexin 3 kaHaaiB MEHINOT MUPUHU (TIPOMYCKHOT CIPOMOYKHOCTI) HA KaHAIHU 3

outpmor0. Teopema KotenpHukOBa. AMIUTITYIHO-IMITyJIbcHA Moayisiuis  AIM.
ImnynscHO-KO0Ba MoayIstiist IKM (PCM). [1] ¢. 212-218, ¢. 392-402; [2] c. 302-309.
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3micToBHit MOaYJIb 2. MeTOAM MYJILTHILNIEKCYBAHHSA
Tema /. CratucTuyHE MYJIbTUILIEKCYBaHHS.

Jlekuiss 7. CraTucTHuHe MYyJbTUIICKCYBaHHSI. Mepexi KOMyTallii MakeTiB Ta
MEpeKi 31 MBUAKO0 KoMyTalliero maketis. [1] ¢. 91-136; [2] ¢. 19-34.

Tema 8. MynbTUIUICKCYBaHHS 3 IMOLIOM 3a J0BXUHOIO XBHIi (WDM).

Jlekniss 8. Texuomoris WDM (Wavelength Division Multiplexing). Texnosorii
WDM, CWDM ta DWDM n71s BOJIOKOHHO-ONTHYHUX JiHIM 3B’s3Ky. Illupoko-
cmyroBuit moctym. [1] ¢. 66-87; [2] c. 17-65.

Tema 9. [1ne3ioxponHa 1udpoBa iepapxis.

Jlekuin 9. IlnesioxponHa mudposa iepapxig i uudposuit notik El. Ctpykrypa

noToky. dopMar kaApiB Ta MyJbTUKaApu. LlMKiIoBa Ta HAALMKIOBA CHHXPOHI3ALIS.
Curnamizamis. Texaonorii PDH, PRI, BRI, CKC-7. [1] ¢. 19-77, [3] ¢.50-63.
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TemMaTHYHNH IJIAH HABYAJIBLHOI JMCIMILIIHHA

Kinexicts ronuna

JeHHa Gopma

3a04Ha popma

HazBu 3MicTOBUX MOJTYJIIB 1 TEM

yChOTO

y TOMY YHCITI

yChOT'O

y TOMY 9HCJI

JIK np a6 c.p. JIK np a6 c.p.
1 2 3 4 5 6 7 8 9 10 11
Moayan 1
3micToBuii Moay.ib 1. ba3oBi npuHIMIM N00YA0BH TeJeKOMYHIKaAlliIHHUX Mepex
Tema 1. E(i)'eKTI/‘I]EHICTI) BUKOPHUCTAHHS 3aC00iB 15 4 2 9 15 2 05 12,5
TEJIEKOMYHIKalli}.
Tewma 2. TenexoMyHIKaIiiHI MEPEXKi. 15 4 2 9 15 2 0,5 12,5
Te’Ma 3. EdexTuBHICTh BUKOPHCTAaHHS KaHaJliB 15 4 5 9 15 1 05 135
3B’S3KY.
Tewma 4. bararokaHaJibHI CHCTEMU TIepe/adi. 15 2 2 11 15 1 0,5 13,5
Tema 5. MynbTUIUIEKCYBaHHS 3 IIOALIIOM 3a 15 4 5 9 15 1 05 13,5
yactototo (FDM).
Tema 6. MynbTUIUIEKCYBaHHS 3 ITOJIIJIOM 32 15 4 5 9 15 1 0.5 135
gacoM (TDM).
Pazom 3a 3micmosum modynem 1 90 22 12 56 90 3 79
3microBuii MoayJsb 2. Paio3B'130K, pagioMoBJIeHHS Ta TeaebaueHHs
Tema 7. CTaTHCTUYHE MYJIbTUILIEKCYBaHHS. 10 3 1 6 10 2 1 7
Tema 8. MynbTUIUIEKCYBaHHS 3 OJIIJIOM 32
noBxuHoIo xBuwi (WDM). 10 3 ! 6 10 2 ! !
Tema 9. I1ne3ioxponHa nugposa iepapxis. 10 2 1 7 10 2 1 7
Pazom 3a smicmosum mooynem 2 30 8 3 19 30 6 3 21
Yevozo co0un | 120 30 15 75 120 14 6 100
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Temu 1adoparopHux poodit

No KinpkicTb
A/ Hazsa temn TOJIUH
(meHHa / 3a04Ha)
1 | EdexTHBHICTh BUKOPUCTAHHS TEJICKOMYHIKAIHHUX MEPEXK. 2/1
TexHosorii mepenaBanHs Ta KomyTalii iHpopMarii: komyTariii
2 | xaHauiB, nmoBigomiieHb Ta nakeriB (ATM, Frame Relay, Ethernet, 2/1
FDDI). Busnauenns ix e)eKTUBHOCTI.
3 [lepenava qaHUX MO KUTHKOX JIOT1YHUX KaHANIaX 3B'I3KY B OJTHOMY 271
(bI3UYHOMY KaHaJl.
OcHoBHU 1T00OYT0BU Ta (GYHKIIIOHYBAHHS TEJIEKOMYHIKAI[IHHUX CUCTEM
4 | MepenaBans 3 PO3MOIIJIOM KaHaTIB 3a CIIEKTPOM (4aCTOTO0) Ta 2705
yacoM. OCHOBHI HOPMH Ha SIKICTh TEJICKOMYHIKAIlIMHUX KaHAJIIB Ta ’
TPAKTIB.
5 | MynpTHmiekcyBanHs 3 mojigomM 3a yactoror (FDM). 2/05
6 | MynpTHnnekcyBanHs 3 noaisom 3a yacom (TDM). 2/0,5
7 | KomyTariis nakeTiB Ta MIBUJKAa KOMYTallis MAKETiB. 1/05
8 | MynpTHIIIEKCYBaHHS 3 TMOAIJIOM 32 TOBXHHOIO XBIiIi (WDM). 1/0,5
9 | IInesioxponna nudposa iepapxis IBP 1 mudporuii nortik E1. 1/05
Pazom 15/6

Camocriitna podora

Po3nozain roand caMmocTiiHOT pOOOTH JIJIsl CTYJEHTIB JIEHHOT ()OpMH HABYAHHSL:

— MIATOTOBKA J0 JEKIIHHNUX 3aHITh —
— MIJTOTOBKA JI0 MPAKTUYHUX 3aHSITh —

— MIJATOTOBKA JI0 TOTOYHOT'O KOHTPOJIIO — 10 200.
— MIJATOTOBKA J0 3aJIiKy — 10 200.

1-2 200. / I nekyis
1-2 200. / 1 3anamms

3aBaaHHA Ha caMOCTilHY po0OTYy VIl CTYAEHTIB JeHHOi (JOpMM HABYAHHS

Ne KinpkicTs
Bun pobotu
3/ TOJVH
3micToBuii MmoayJsb 1
1 ITinroroBKa 10 JIEKIIHHUX 3aHATH 16
2 ITinroroBka 10 1abopaTopHUX poOIT, 0OPMIIEHHS 3BITIB 20
3 [TinroToBKa 10 MOTOYHOTO KOHTPOIIO (TECTYBaHHS) 20
Pazom 3a 3micmoeum mooynem 1 56
3microBuii Moayab Ne 2

4 ITinroroBKa 10 JIEKIHHUX 3aHATH 6
5 ITinroroBka /10 1a00paTOpHUX pOOIT, OPOPMIICHHS 3BITIB 6
6 [TinroToBKa 10 3aiKy 7
Pazom 3a 3micmoeum mooynem 2 19
Pazom 75
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Po3mnonin roauH caMocTiiHOT poOOTH 7Sl CTY/ACHTIB 3a04HOI (POpMH HaBUAHHS:

— MIATOTOBKA J0 JEKIIHHNUX 3aHIATh — 1-3 200. / 1 nexuyin

— MIJATOTOBKA JI0 MPAKTUYHUX 3aHATh — 1-3 200. / 1 3anamms
— MIJTOTOBKA JI0 TOTOYHOT'O KOHTPOJIIO — 10 200.

— MIJATOTOBKA JI0 3aJiKy — 10 200.

3aBaaHHA Ha cCAMOCTIiHHY po0OTY /Il CTYAEHTIB 3204HOI GOpMH HABYAHHS

Ne KinbkicThb
Bua pobotu
3/ TOIUH
3micToBuii MoayJb 1
1 [linroroBka 0 JEKUIMHUX 3aHATH 25
2 [linroroBka 10 MPaKTUYHUX 3aHATH 25
3 [TinroToBKa 10 MOTOYHOTO KOHTPOIIO (TECTYBaHHS) 29
Pazom 3a 3micmosum modynem 1 79
3micTroBuii Mogysb Ne 2
4 [TinroroBka 0o JEKUINHUX 3aHATH 7
3) ITinroToBKa 10 NPaKTUYHUX 3aHSITh 7
6 ITinroToBKa 10 3a1iKy 10
Pazom 3a 3micmoseum moodynem 2 21
Pazom 100

6. MeToan HABYAHHS, 32CO0U AiarHOCTUKH pPe3yJibTATiB HABYAHHS Ta METOAH iX
JAE€MOHCTPYBaHHS

MeTtoau HaBYaHHA:

— JIEKIIi;

— nabopatopHi poOOTH;

— po0OoTa 3 JiTepaTyporo;

— 1HCTPYKTQX 3 TEXHIKM O€3MEKH Ta MOXKEXKHOI Oe3neKku (IMIPOBOIUTHCS
OJIHOPA30BO Ha MEPILIOMY 3aHATTI B Jabopartopii).

3aco0u OIIHIOBAHHS Ta METOJU JEMOHCTPYBaHHS PE3YJIbTAaTiB HABYAHHS 3
MUCIHUILIIHHA:

— CTaHJapTU30BaHI TECTH;

— MOJYJbHI KOHTPOJIBHI POOOTH;

— TIpe3eHTaIlli pe3yJbTaTiB BUKOHAHUX J1a00paTOpHUX pooiT;

— TIpe3eHTalli pe3yJbTaTiB BUKOHAHUX JOCIIKEHb;

— MJICYMKOBA CEMECTPOBa KOHTPOJIbHA po0OO0Ta;

— 3aJiK.



12

7. ®opMH MOTOYHOIO TA MiICYMKOBOI0 KOHTPOJIIO
PiBeHb 3aCcBOEHHS MaTepiany AUCIUIUTIHU 311MCHIOETHCS MIJITXOM MTPOBEICHHS
MOTOYHOTO KOHTPOJIO Yy BUIJISIZII TECTOBUX 3aBlIaHb PI3HOI CKJIAJHOCTI, MEPEBIPKU
pe3yJbTaTiB BUKOHAHHS JIA0OPATOPHUX POOIT Ta MIJCYMKOBOTO KOHTPOJO y dhopMi
3amiky. [luTomMa Bara 3akJIFO4HOTO 3aJIIKy B 3arajbHii cucTeMi OIIHOK — 40 OaiB.

[ToToyHuii KOHTPOJIb MPOBOJUTHCSA Ha KOXKHIM J1abopaTopHii poOoTi Ta 3a
pe3yiabTataMu caMoOCTiHHOI pobOoTu. Bin mepenbadae OIiHIOBaHHS TEOPETUYHOI
MiATOTOBKY 37100yBaviB BHINOI OCBITH 13 3a3HAYCHOI TEMH IIISTXOM TECTyBaHHS (y
TOMY YHCJi, CAaMOCTIMHO OIpalbOBaHOTO MaTepiany) Ta HaOyTUX HAaBHYOK IiJ Yac
BUKOHaHHS JaboparopHux poOiT. IlizcymkoBa oIliHKa 3 AMCHUILUIIHU CKJIAa€ThCA 3
OIIHOK, OTPUMAHMX 3a MOTOYHHA MOAYJIBHUN KOHTPOIH y (HDOpMi TECTyBaHHS — IO
15 GaniB, pe3ynbTaTiB BUKOHAHHS Ta 3aXHUCTy JabopatopHux poOiT — a0 45 GamiB Ta
3aumiky — j10 40 Gais.

3a Bci KOHTpOIbHI 3axoau (K3) mpoTsarom cemecTpy CTyAEHT MOXKE OTpUMATH
B11 0 1o 100 6aniB. YMoBOO q0omycKy cTyaeHTa 10 K3 € MiHiManbsHa cyma 0aliB, sIKy
CTYJICHT TOBUHEH HalOpaTH Yy pa3l BUKOHAHHS BCIX €JIEMEHTIB MOIYIB. SIKIIO
CTYJIEHT HE HaOpaB MiHIMaJIbHy cyMy OalliB, TO BIH He JomyckaeTbes 10 K3 1 flomy
PEKOMEHIYE€ThCSI HAOpaTH 110 KUIBKICTh 32 paXyHOK HallMcaHHs pedepary Ha OJHY 13
3a3HAYEHUX BUIIE TEM.

CemecTpoBUll TIJACYMKOBHH KOHTPOJIb 3IIMCHIOETBCS Yy GopMi 3alliKy, IO
MIPOBOJIUTHCA Y TUCbMOBIM popMi. CTyeHT, sikuil HaOpaB 3a Bci K3 meniue 60 Oanis,
MULIE MACYMKOBY CEMECTPOBY 3a1KOBY pOOOTY (IIPOBOJUTHCA Y MUCBMOBIN (popMi y
BUTJISAJII TECTIB), JO SAKOI BIH JOMYCKA€ThCS, SKIIO Ma€ 3a BUKOHAHHS BCIX
nepea0ayeHuX €JIEeMEHTIB MOJIYJIB HEeoOXiAHy MiHiManeHy cymy S50 Oauis.
MakcuMalibHa KiTBKICTh OajiiB 3a MiJICYMKOBY 3aJIIKOBY po00TYy cTaHOBUTH 40 OaiB.
Pe3ynbTyroda o1iHKa BUCTABIISIIOTHCS BIAMOBIAHO /10 1iKainu omiHoBanHs ECTS.

DopMHU KOHTPOJIIO Pe3yJbTATIB HABYAJIbHOI AisSNIbHOCTI CTY/ICHTIB
Ta iX OiHIOBAHHA

JlaGopaTropHa

Kpurepii oninoBanus
poborta purep

CTyneHT BUKOHAB ycl eTanu JabopaTopHOi poOOTHM CAaMOCTINHHO, MOBHICTIO, Yy
BCTaHOBIIEHUH TepMiH. OTpuMaHi BipHI BiANOBiAi abo iHIIE HEOoOXigHE MOAAHHS
pe3ynbTaTy poOOTH. Y TEOPEeTHYHHMX BHKIIAJKAaX HEMAa€e IMPOTAIHH Ta ITOMHIIOK
(MOXJIMB1 OJHA-ZIB1 Pi3HI HETOYHOCTI, OMKCKH, SIKi HE € HACTIAKOM HE3HaHHS abo
HEpPO3yMiHHS HaByaJbHOro Marepiany). OdopmiieHHs poOOTH  MOBHICTIO
BignoBigae ctanaapram €CKJI.

JlaboparopHa poOoTa BUKOHAHA IMOBHICTIO, ajleé 3 HEAOCTaTHIM OOIPYHTYBAaHHSM
KpPOKIB BHUpIIICHHs, a00 BHUKOPUCTaHI HEONTUMANIbHI MIAXOAW 1O BUPIIICHHS
MOCTaBNIeHO1 3a4ayi. 3a pe3ylbTaTaMu CHIBOECIIM BUSIBICHO JAESIKI NPOTaluHU Y
3HAHHSX Ta HABMYKAX y paMKax MOCTaBJIeHOI 3a1adi. JlomyiieHa oiHa TOMHIIKa abo
NIBa-TPU HENOJIKK. € He3HayHl 3ayBaXeHHS 1100 OGOPMIICHHS pPOOOTH 3a
cragpapramu CCKJIL.

JlabopaTopHa poOoTa BHKOHaHA y TMOBHOMY O0OCs3i, JOIMYIIEHO OUIbIIE OJHIET
3 NOMWJIKM a00 JABOX-TPbOX HEIOJIKIB, aje 3a pe3ylbTaTaMM CIiBOECiIU CTYIEHT
BOJIOJII€ OOOB'SI3KOBUMH 3HAHHSAMHU Ta BMIHHSIMHU 32 TEMOIO, 1110 TIEPEBIPAETHCS, Ta
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OCHOBHUMH HaBUYKAMH, HEOOXIHUMH JUIsl BUPINICHHS IOCTaBieHOI 3amadi. €
3ayBa)keHHs 11010 opopmiieHHs poboTH 3a ctannapramu CCKJL.

Jlomy1ieHi iCTOTHI TOMUJIKH, K1 TTOKa3aJid, 10 CTYACHT HE BOJIOAIE OOOB'I3KOBUMH
3HaHHSMH 3a TEMOI0 pOOOTH y TOBHIA Mipi, BMIHHAMH Ta HaBUYKaMHU. 3a
2 pe3ynbTaTaMu CHIiBOECIIM BHUSBIICHO, IO 3HAYHA YaCTHHA POOOTH BUKOHAHA HE
camMocTiiHO. € CyTTeBI 3ayBakeHHs 1moa0 odopMieHHS poboTH  3a
cranpapramu €CCKJI.

Po6ora moka3ana MmoBHY BIACYTHICTh y CTyJIeHTa OOOB'SI3KOBHX 3HaHb Ta HABUYOK

1 3a TeMaMHu, IO MepeBipsArThes. OdopMileHHS poOOTH HE BIAMOBIAE CTaHAapTaM
€CK/L.
0 Po6ota He BuKOHaHa ab0 He IpeICTaBlIeHa Ha NIEPEBIPKY BUKJIA1aueBi.

Maxcumanvna oyinka cmyoenma 3a OaHull KOMROHeHm npozpamu — 45 oanie
( 9 pobim, no 5 6anis 3a KoHCHY ).

IHoToyHMi MOIYJIbHHH KOHTPOJIb Y (OPMi TeCTYBAHHA

IIpa
(PABIILHIY | 100 | 90 | 80 | 70 | 60 | 50 | 40 | 30 | 20 | 10
BiznmoBigei,%
ban 15 13 12 11 10 8 6 4 2 1
DopMA KOHTDOIO MaxkcumaJjibHa KiJIbKiCTh 0as1iB
P P [enna ¢popma 3aouna popma
Bukonanns ta 3axuct naboparopHux pooOiT | 9 x 5 6aniB = 45 Ganis 9 x 5 6aniB = 45 Gais
Moo MOy b KOHTPOIH 1x 15 6anie = 15 6anis | 1x 15 6anis = 15 Gaxis
(TectyBanHs)
Bceboro 60 60

Kpurepii oniHroBaHHS 3HaHb 3 JUCHHUILIIHA Y (pOopMi 3aJIIKy

3alik TPOBOJUTHCS B MUCHMOBIN (DOpMI Ta CKIATAETHCS 3 TPHOX 3aBIaHb —
JBOX TEOPETUYHUX 3allTaHb Ta TecTy. MakcuMaibHa OLIHKa CTYyJEHTa 3a JAaHWUH
KOMITOHEHT niporpamu — 40 Ganis.

Bukonanusa nepwioco 3asdanns nompebye no8HOI AHANIMUYHOL § 3MICMOBHOI
8i0n06ioi (oyinoemucs 6i0 ) 0o 15 banis).

13-15 6aniB OTPUMYIOTH CTYIEHTH, SIKI MOBHO Ta TPYHTOBHO PO3KPHIU
TEOpPETHUYHE NUTaHHS, BUKOPHUCTABIIM MpPH LBOMY HE Juile OOOB’SA3KOBY, a W
JIOIATKOBY JIITEPAaTypy, B TMOBHOMY OOCS31 BOJIOJIIOTh HAaBYAJIBHUM MaTepiajioMm,
BUIBHO, CaMOCTIHHO MW apryMEHTOBaHO MWOro BHUKJIANAIOTh IMiJ 4Yac MUCHbMOBOI
BIJITTOBI/I.

10-12 6aniB OTpPUMYIOTH CTYACHTH, SIKI JIOCTATHHO IOBHO BOJIOJIIOTH
HAaBYAJIBHUM MaTepiajioM, B LUJIOMY PO3KPHIM TEOpPETHYHE IHUTAHHS, OJHAaK HE
MOBHO, 1 IOMYCTHJIM JI€AKl HECYTTEBI HETOUHOCTI Ta HE3HAUHI TIOMUJIKU, HE BUCTAaYa€e
JA0CTaTHROI TNMMOMHM Ta aprymenrtauii. [lpm npomy He Oyn0 BHUKOPHCTaHO Ha
J0CTaTHROMY PiBHI O0OB’S3KOBY JITEPaTypy.

8-9 0ajiB OTPpUMYIOTH CTYJIEHTH, SIKI B IIJIOMY BOJIOJIIOTh HaBUYaJIbHUM
MarepiajioM, MPaBUIbHO BU3HAYMIIM CYTHICTh MHUTAHHS, ajlé PO3KPWIM HMOro HE
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MOBHICTIO, 0e3 rIMOOKOro BCEOIUHOTO aHamizy, OOIPYHTYBAaHHS Ta apryMeHTallli,
JIOIYCTHUBIILM J€SIKI HE3HAYH1 TOMMJIIKH.

6-7 06ajgiB OTPUMYIOTH CTYJIEHTH, SIKI B IIUIOMY BOJIOJIIIOTH HaBUYAJbHUM
MaTepiajioM, NPaBWIbHO BHU3HAYWIM CYTHICTh MNHUTaHHS ajie 0e3 BUKOPUCTAHHS
HEOOX1JHOT JIITepaTypH, PO3KPHUBIIM HOr0 YacTKOBO 1 JOMYCTUBIIM TPU LBOMY
OKpeMi CYTT€BI HETOYHOCTI 1 MOMMIIKH, KOTPl YaCTKOBO BIUIMBAIOTh Ha 3arajibHe
PO3yMIHHS MTUTAHHS.

3-5 6aniB OTPUMYIOTH CTYIEHTH, SIKI HE B TOBHOMY 00CA31 BOJOIIIOTH
MaTepiaioM, 3arajioM MPaBHJIbHO BU3HAYWINA CYTHICTh MUTAHHS, OJIHAK HEJAOCTATHBHO
a00 MOBEPXHEBO PO3KPUBIIH OLIBIIICTh HOTO OKPEMHX MOJIOKEHD 1 JOIMYCTUBIIH MPU
I[bOMY OKPEMI MOMHJIKH, SIK1 YaCTKOBO BILUTUHYJIM Ha 3arajbHe PO3yMiHHS MPOOIEMHU.

0-2 6aqm OTPUMYIOTh CTYACHTH, SKi YaCTKOBO BOJIOAIIOTH HABYAIBHHUM
MarepiajioM, (pparMeHTapHO Ta IMOBEPXHEBO PO3KPUIN JIUIIE OKPEMi IOJIOKEHHS
MUATaHHA 1 TOMYCTUIIM TIPU I[bOMY IMEBHI CYTT€BI MOMMIIKH, KOTP1 3HAYHO BIUTUHYIIU
Ha 3arajbHE PO3YMIHHS MUTAHHS.

Jlpyee numanns nompebye Kopomkoi 8i0nogioi, kompa po3KpUBAe CYMHICMb
Mo20 YU IHU020 NOHAMMS AO0 MeopemuyH020 noa0NHceHHs (oyinoembcs 6i0 () 0o 15
banis).

12-15 6aJsiB OTPUMYIOTH CTYJI€HTH, SIKI HOBHICTIO PO3KPUJIM CYTHICTb MOHSATTS,
Jald WOro 4iTKe BH3HAYEHHS ab0 IMpoaHadi3yBaJd 1 3pOOMJIM BHCHOBOK 3
KOHKPETHOTO TEOPETUIHOTO TIOJIOKEHHSI.

7-11 0aniB OTPUMYIOTH CTYAEHTH, SIKI MPABWIBHO, aJl€ HE MOBHICTIO JaJH
BU3HAYECHHS TOHATTS, a00 MOBEPXHEBO MMPOAHATIZYBAIA 1 3pOOMIM BUCHOBOK 3
TEOPETUIHOTO TIOJIOKEHHSI.

3-6 ©OajiB OTPUMYIOTH CTYICHTH, SKi TPAaBHJIBHO, ajie¢ JIMIIE YacTKOBO
BU3HAYMUJIM T€ YM 1HILIEC TOHATTA, a00 YaCTKOBO MpOaHasi3yBaiu 1 3p0OHIIM BUCHOBOK
3 TEOPETUYHOT'O TIOJIOKEHHSI.

0-2 6anu OTPUMYIOTH CTYJIEHTH, SIKI YaCTKOBO 1 MOBEPXHEBO BU3HAYMIIN T€ YU
iHIIE TOHATTS a00 CchOpPMYITIOBAIM BHUCHOBOK 3 TEOPETUYHOTO TOJIOKEHHS,
JOIYCTUBILIN HETOYHOCTI Ta TOMUJIKH.

Tpeme 3a80anHs cemecmpo8o2o 3aNiKy Npeocmaesnsac cooow mecm, wo
micmums 10 3anumans i oyintoemovcs 6i0 0 0o 10 b6anis. Kooicha 8ipra 6i0nosiov Ha
3anumaHnHsa mecmy oyiHioemuvcs 6 1 oai.
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8. Kpurepii oniHoBaHHsI pe3yJ1bTaTiB HABYAHHS

JleHHe / 3a04He BiAAIICHHS
Buna pobotu Kinexicts OaniB
T1 [IpakTuyna podota Ne 1 5
T2 [IpakTrana po6ora Ne 2 5
M1 T3 [TpakTuuna podora Ne 3 )
T4 [Ipaktuyna po6ota Ne 4 5
T5 [IpakTruna po6ota Ne 5 5
T6 [IpakTuyna po6ota Ne 6 5
MIMKP (atectamis) gz:;’;::fnﬁ;my""““ﬁ HOHTROIE 15
T7 [IpakTruna podota Ne 7 5
3M2 T8 [IpakTuuna po6ota Ne 8 5
T9 [IpakTruna podora Ne 9 5
IlincymkoBuii kouTpoas |3anik 40
Pazom 100

9. IncTpymMeHTH, 00/1aTHAHHS TAa MPOrpaMHe 3a0e3MeYeHHsl, BAKOPUCTAHHS
SIKUX Mepeadavac HaBYAJbHA TUCIUILIIHA

Ha nexmiiiHMX 3aHATTSIX BHUKOPUCTOBYIOTHCS TEXHIYHI 3aco0u, a came:
KOMIT'IOTE€p, MYJIbTUMEIINHUN MpPOeKTOp abo IHTepaKTHBHA JoIKa. Ko €
MOKJIUBICTh IHTEPAKTUBHOI JOMIKM ab0 MPOEKTOpa, TO HAOYHI MOSCHEHHS MOKHA
OpraHizyBaTd TaKMM  YWHOM: TEOPETHUYHI  BIAOMOCTI  OyayTh  HAOYHO
CYNPOBO/KYBAaTUCS JEMOHCTPAIII€I0 HAa 1HTEPaKTWMBHIN mommi (3a HasBHOCTI) abo
MyJIbTUMEIHOMY mpoekTopi. Lle Jae MOXIUBICTh CTYACHTY HE TUIbKH MOYYTH, a U
no0aunTH, MO crpuse OuIbll e(hEeKTUBHOMY 3aCBOEHHIO HOBOTro Marepiamy. Taxi
JIEKI[lT € HaWJOCTYMHIIIOK 1 HalIliKaBiow (GOpPMOIO BUKJIAIaHHS HOBOTO MaTepiary
3 HABYAJIbHO1 AUCHUILUTIHU « MyJIbTUILIEKCHI TEXHOJIOTII».

JIns mornauOieHOTO BUBYEHHS JUCHUIUIIHM, KpIM BKa3aHOI J10JaTKOBOI
JiTEpaTypu, CIiJ PEKOMEHAYBATH BHUKOPHUCTAHHS OyAb-SKUX MIAPYYHHUKIB 3
TEeJIEKOMYHIKaIiii. 3 MEeTOI PO3’SCHIOBaHHS HAWOLIBII CKIAQJHUX MHUTaHb
JTUCHIUIUTIHA Ta T1IBHINCHHS SIKOCTI BUKOHAHHS 3aBJaHHS I CaMOCTIHHOI poOOTH
CJIIJT TPOBOJIUTHU TPYIOBI Ta 1HAMBIAyadbHI KOHCYJbTAIII]l 32 pO3KIagoM Kadenpu.

Ha npakTu4H#X 3aHATTAX CTYACHTH BUKOPHUCTOBYIOTH KOMIT IOTEPH 3 MAKETOM
odicHux mporpamM. TakoX KOMIT'IOTEPH BHUKOPUCTOBYIOTHCA IS TIPOBEIICHHS
MOTOYHOTO MOJIYJIBHOTO KOHTPOJIIO Y (hOpM1 TECTyBaHHS.

SIx HaOuHUI MaTepiai Ha JICKISAX 1 MPAKTUYHUX 3aHATTAX BUKOPUCTOBYIOTHCS
KOHCIICKT JISKIi 3 MUCIHIUIIHA « MyJIbTUIIEKCHI TEXHOJIOT11», METOANYHI BKa31BKH
710 BUKOHAHHS IPAKTUYHUX POOIT.
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